Early cerebrovascular inflammation in a transgenic mouse model of Alzheimer's disease.
Amyloid plaques associated with Alzheimer's disease (AD) induce inflammatory responses associated with activated microglia and reactive astrocytes, which exacerbate neurodegeneration through release of inflammatory cytokines, reactive oxygen species, and other factors. Inflammation contributes to neurodegeneration at later stages of AD, but it may also play a role in early disease pathogenesis. We found that before plaque deposition, amyloid precursor protein (APP)/presenilin 1 (PSEN1) transgenic mice (PSAPP mice), a well-characterized model of AD, exhibit evidence of cerebrovascular inflammation. Expression of the endothelial cell-specific antigen MECA-32 (mouse endothelial cell antigen-32) was upregulated in the cerebrovasculature of young PSAPP mice (3 months old) and was similar to that observed in mice with experimental autoimmune encephalomyelitis, a model of multiple sclerosis characterized by neuroinflammation. MECA-32 is normally expressed in central and peripheral vasculature throughout development, but expression in the cerebrovasculature is downregulated on establishment of the blood-brain barrier (BBB). However, CNS inflammation triggers re-expression of MECA-32 in compromised cerebrovasculature. Our study indicates that MECA-32 may be a robust marker of cerebrovascular inflammation and compromised BBB integrity, triggered by soluble amyloid-β early in disease pathogenesis.